Chemokines and chemokine receptors in renal transplantation--from bench to bedside.
Attraction of mononuclear cells to sites of inflammation requires a close interplay of the inflammatory signal presented via chemokines and specific receptors on effector cells. First studies on acute renal transplant rejection demonstrated the involvement of CC-chemokines, such as RANTES, MIP-1alpha, MIP-1beta and MCP-1, as well as CXC-chemokines such as IL-8 and IP-10, correlating with expression of the corresponding chemokine receptors, CCR1, CCR5 and CCR2 as well as CXCR3. Since then, the pathophysiologic relevance has been extended to chronic allograft nephropathy and transplant glomerulopathy. Chemokine expression can be triggered by different stimuli, e.g. brain death, ischemia, HLA-mismatch and infection. Furthermore, anti-inflammatory chemokines have been identified. Chemokine receptor 7, e.g. enhances homing of lymphocytes to lymphatic tissues and the Duffy antigen receptor, DARC, a non-specific receptor that binds and inactivates different chemokines. While measurement of chemokine expression in clinical transplantation may facilitate the differential diagnosis of allograft dysfunction, knowledge of the chemokine network has also widened the understanding of transplant rejection and opened novel therapeutic approaches. Observations from humans with mutations of the chemokine network as well as transplantation of animals with targeted deletions in this system suggest that manipulations of chemokine signalling may improve the success rates of transplantation. Blocking chemokines unselectively with Met-RANTES or specifically with small molecule inhibitors of various chemokine receptors has lead to improved outcome in animal models. Currently, first human trials are under way to investigate drugs that stimulate lymphocyte homing. Inhibitors of CCR1 and CCR5 are being tested for other human diseases and may eventually be available in transplantation. Nonetheless, chemokine blockade my rather serve as an adjunct in the management of transplant recipients than a new "magic bullet".